Abstract: This research aimed to assess students' perceptions regarding a multimedia learning laboratory, after experiencing biology classes that used a different teaching approach. The survey involved 159 students between 15 and 17 years old. The methodology combined quantitative and qualitative approaches and obtained results by using a questionnaire and by conducting interviews, respectively. Results indicate that students have good perceptions about the laboratory. They consider it as relevant, authentic, challenging, and useful, with fun and easy-to-use resources. They also point out that it provides opportunities for reflection about their own learning. 
Introduction
We live in a time when plenty of opportunities are available to reflect upon the Brazilian basic educational system. According to Ferreti et al. (2013) , access to school is no longer a problem, because 95% of each generation can access an educational institution. For these authors, the main problem of our educational system is the high rate of school repetition. They explained that the untimely school dropout is also no longer a problem, because the students only permanently give up after experiencing multiple failures. Therefore, we must think about what we can do to make the learning process more meaningful for our students, and what kind of didactic strategies we can use to motivate them.
In this context, discussions about the uses of Information and Communication Technology (ICT) in education have become more relevant. According to Peixoto and Araújo (2012) , many researchers who support studies on the constructivist approach of learning believe that ICT represents valuable resources to improve the quality of teaching and to develop the autonomy and reflective thinking of the students. For Bransford et al. (2000) , the new technologies can help students and teachers develop the competencies and skills needed for the 21st century education. These authors indicate that the technologies' interactivity facilitates the creation of environments, in which students can "learn by doing", receive feedback regarding their activities, continuously improve their knowledge, and understand their difficulties. These authors emphasize that ICT can also enhance the connection between schools and communities as well as help students solve real problems.
Several researchers have evaluated the ways by which ICT can be applied in the field of education. These include, Braten and Stromso (2006) , Chuang and Tsai (2005) , González-Gómez et al. (2012) , Hung et al. (2010) , Jesus et al. (2014) , Kao et al. (2011) , Kerr et al. (2006) , Lee and Tsai (2011) , Maor and Fraser (2005) , and Won et al. (2015) . These authors investigated the perceptions of students and teachers regarding multimedia programs, interactive games, internet-based learning environments, and social media technologies, among others. They also evaluated new instruments especially questionnaires in assessing the users' opinions about the learning processes mediated by technology.
Technology can also help teachers motivate their students in the process of learning biology, a subject in which they show a lack of interest according to Nascimento and Garcia (2014) . Therefore, we have to examine the current practices of biology teaching in Brazil, which could be the reasons why it is considered a noncontextualized and boring subject. The meaningful learning of biology presupposes the students' active participation, their interaction, and collaboration.
According to Chronaki (2004) , the learning strategies supported by computerbased learning environments can be described as active, reflective, mindful, selforganizing, and socially oriented. These environments provide fast access to information, and a wide range of opportunities to increase students' engagement in more complex and challenging activities. Considering this educational potential, an innovative multimedia learning laboratory, known as Tecnoteca, was established by the Fluminense Federal Institute of Education, Science, and Technology located at the Itaperuna City, Brazil. The purpose of this laboratory is to facilitate the interactive and dynamic learning process mediated by the use of ICT. Therefore, the objective of this research is to evaluate the secondary education students' perceptions regarding the Tecnoteca as a multimedia learning laboratory after experiencing biology classes taught in a different way.
Methodology
This paper is a quantitative and qualitative research that combines the results of a questionnaire with the ones obtained via focused interviews.
Participants
The survey involved 159 students from the Fluminense Federal Institute of Education, Science, and Technology. They were enrolled in the first, second, or third year of secondary education, and were between 15 and 17 years old. Among the participants, 38% were in the first year, 23% were in the second year, and 39% were in the third year of secondary education. Of the total, 62% were girls and 38% were boys.
Research location: The multimedia learning laboratory
Tecnoteca is an innovative laboratory that holds many types of special classes designed to motivate the students. This educational environment is also a conducive place for digital inclusion as it provides opportunities for students from different economic backgrounds to become familiar with the new technologies.
The laboratory differs from a traditional classroom in several aspects. First, it is divided into two areas. The first area has four round tables that aim to stimulate the work group and facilitate discussions among students and teachers. The second area includes chairs set in lines and one 3D digital television equipped with 3D Blu-Ray, an Apple-TV ® , and a home theater device. These technological resources provide an area where video, documentary, and movie presentations can be made.
The lack of a traditional whiteboard in the laboratory is another interesting educational strategy. This characteristic aims to encourage teachers to use other resources available within this environment, such as the interactive digital whiteboard. The laboratory has 32 tablet PCs, 12 iPads ® , six smartphones, a table scanner, a multimedia projector, and a MacBook ® . The laboratory is designed with a set of ludic characteristics that comprise an entertaining learning environment, such as specific blue lighting, transparent chairs instead of traditional desks, and stickers in the windows and doors referring to technology. A presentation about the laboratory can be found through this video link: https://www.youtube.com/watch?v=yKX53C9gAXY&app=desktop.
Questionnaire design
The questionnaire applied in this research was adapted from Maor and Fraser (2005) . The authors developed and validated the Constructivist Multimedia Learning Environment Survey (CMLES). This instrument was initially developed to assess the students' perceptions regarding the use of online multimedia programs in science teaching. The CMLES has two forms: actual and preferred. The actual form evaluates the students' perceptions about the learning environment where they are at the moment, and the preferred form collects opinions about the environment that they consider as an ideal one. Chuang and Tsai (2005) have adapted the preferred form of this instrument to evaluate the preferences of students between 12 and 18 years regarding internet-based learning environments.
The questionnaire consists of 30 multiple choice questions divided into six blocks, comprising five questions each. The blocks correspond to six different factors or scales, namely, Negotiation, Inquiry Learning, Reflective Thinking, Relevance, Complexity, and Challenge, all of which measure the students' perceptions about the concerned learning environment. In this research, we used the actual form of the questionnaire, and each factor was assessed as described below. 1) Negotiation: The students' perception about the degree of opportunities they have in the laboratory to discuss their issues, questions, and solutions. Sample item: In the multimedia learning laboratory, I ask other students to explain their ideas.
2) Inquiry Learning: The students' perception about the degree of encouragement they receive in the laboratory to become more involved in their research. Sample item: In the multimedia learning laboratory, I carry out investigations to test my own ideas.
3) Reflective Thinking: The students' perception about the opportunities given to them to reflect upon their own learning in the laboratory. Sample item: In the multimedia learning laboratory, I get to think deeply about my own ideas. 4) Relevance: The students' perception about the authenticity of the laboratory in terms of teaching and learning and how successful it is in representing real-life situations. Sample item: Working in the multimedia learning laboratory, I realize that it shows how complex real-life environments are. 5) Complexity: The students' perception about how many easy-to-use resources the laboratory has. Sample item: Working in the multimedia learning laboratory, I find that it has features that are fun to use. 6) Challenge: The students' perception about how challenging the laboratory is, but how useful it is in solving several problems at the same time. Sample item: Working in the multimedia learning laboratory, I find that it helps me to generate new ideas.
Each item in the questionnaire is characterized by an affirmative and a five-point Likert scale for all responses. The questionnaire did not ask for each participant's name, but only required them to indicate their gender, age, and year of secondary school. The questionnaire was pretested with a 20-student group who participated in this survey.
Questionnaire application
First, the students were invited to participate in an interactive biology class held at the Tecnoteca. Then, they were divided in groups of 20 students each to attend the class in different times. During each class, the participants used many multimedia resources, such as the digital television, the interactive digital whiteboard, tablet PCs, and iPads ® . The content of the class was "Ecology in an uncomplicated way", and the topics discussed were as follows: what is ecology, the importance of studying ecology in the present day, and the ecological relationships between the living creatures, among others. The class started with the exhibition of the third episode of "Africa: Eye to eye with the unknown, the world's wildest continent". This documentary was produced by the British Broadcasting Corporation ® in 2012, and its initial minutes illustrated the main class content.
After the documentary exhibition, the students were asked to sit around the round tables where they could find the tablet PCs and iPads ® . Then, we proceeded with a presentation about the class content, followed by a dynamic interaction with the students. The students were asked to conduct basic investigations through the Internet and to ask fellow students about questions and issues they may have about the topic. At the end of this activity, we invited them to answer the online questionnaire using the tablet PCs and iPads ® . The students were advised that their participation in the survey was optional. One noteworthy observation was that they only spent about 10 minutes to answer the questionnaire. Figure 1 illustrates some moments during these classes, the two areas of the multimedia learning laboratory, and some of the provided resources. 
2.5.Statistical analysis
The results of the questionnaire were subjected to Principal Component Analysis (PCA) and Cronbach's alpha analysis using the IBM SPSS Statistics ® software, version 20, as performed by Maor and Fraser (2005) and Chuang and Tsai (2005) . The same software was used to perform the Student's t-test in order to compare the answers by gender (boys and girls), and by year level (first, second, and third year of secondary education).
Results and discussion
The PCA with varimax rotation was used to verify the questionnaire structure containing six factors; each factor had five questions for a total of 30 questions. The six factors were retained in the PCA, and accounted for 66.813% of the total variance (Table 1) . The questions' factor loadings were at least 0.400 for their own factor, and less than 0.400 for the other factors, with the exception of questions 1, 29, and 30 from the Relevance factor, and question 20 from the Complexity factor. Therefore, the PCA confirmed the initial structure of the questionnaire. Spector (1992) , the Cronbach's coefficient must be at least 0.700 to demonstrate the internal consistency of a scale. Figure 2 shows the average values of students' perceptions of the six factors included in the questionnaire. As can be seen, the values ranged from 3.518 for the Negotiation factor to 4.538 for the Complexity factor. The highest ones were 4.538 for Complexity, 4.330 for Relevance, and 3.952 for Challenge. Such values indicated that most of the students concurred with the statements of the questionnaire. Chuang and Tsai (2005) Source: Elaborated by the authors.
In Table 2 , we present the results of the Student's t-test comparing the averages of the answers from boys and girls. The test was significant only for the Relevance factor, in which the average from girls was statistically higher than that from boys, indicating that girls were more concerned with authentic learning environments representing real-life situations. Other ones pointed out that girls are more concerned with many aspects of e-learning than male students. They also indicated that girls usually face the technology for its social role, whereas boys are more interested in the machinery itself. Meanwhile, other authors demonstrated that students from both genders have similar preferences for internet-based learning environments. Our research showed that boys and girls have similar perceptions about most of the factors evaluating the multimedia learning environment, with the exception of the Relevance factor. The data described in Table 3 show that students from different years of secondary education did not follow a pattern in their opinions. Only for the Challenge factor, no significant differences were found between the students' answers. For the other factors, at least one test was significant. One important result was that a statistical difference can be found between the responses in the Reflective Thinking and Relevance factors of students in the first and last year of secondary education. This finding can be attributed to the differences in age and maturity between the two groups of students. Students' abilities to reflect upon their own learning (Reflective Thinking) and to choose their learning strategies, such as the preference for authentic environments that reflect real-life situations (Relevance), are connected to their ability to self-regulate their learning process. This process involves their active, constructive, and autonomous participation in their own learning. The self-regulation of learning refers to the degree by which students work at the metacognitive (knowledge and control of their own cognition), motivational (engagement in a specific task), and behavioral levels (choice of strategies, methods, and actions) to improve their own learning. This process is influenced by different factors, such as the students' psychological development, their family and school experiences, gender, age, and school environment, among other factors (Hargis, 2001; Mateos, 2001; Zimmerman and Martinez-Pons, 1990 ).
Therefore, teachers should support educational strategies that help students selfregulate their learning. The experience with our multimedia learning laboratory showed that it is a favorable place to encourage the students' active and autonomous participation in their own learning. The laboratory is also a suitable place to stimulate the collaborative work among the groups of students. As argued by Chronaki (2004, p. 560) , the learner is no more a " […] passive recipient of information (or the consumer of prescriptive guidelines) but has the potential actively to interact with information technology tools and peers and to construct meaning via exploration, discovery, trial and error and social engagement".
Qualitative data: focused interviews with some students
During the biology classes, some students were interviewed regarding the multimedia learning laboratory, and the learning process that was happening in it. All students highlighted the motivational aspects of applying technology in education, and emphasized the interest and attraction that the laboratory aroused.
[…] In my own opinion, this laboratory presents a way of familiarization with the technology in education. We are immerse in the new technologies and we master it. So, if it is convenient, why can't we use technology in education? Wouldn't it make our learning more effective? The answer is simple: Yes. In addition to being useful and convenient, I can see that we are feeling attracted to this place. Basically, we are more comfortable in it (Pupil 1).
[…] This environment is a major innovation in the teaching method, a model for our country, because by using advanced technologies the students can discover new intellectual worlds. It also combines the teachers' skills with new technologies, which makes the classes more dynamic and fun for both learners and teachers (Pupil 2).
In the interviews, the students highlighted the Complexity, Relevance, and Reflective Thinking factors. Specifically, they pointed out their ability to use the technological resources available at the multimedia learning environment (ComplexityEase of use), the authentic atmosphere of this place, and its potential to represent reallife situations (Relevance). They also emphasized that, at the multimedia learning laboratory, they could reflect about their own learning process and strategies (Reflective Thinking). These speeches corroborated the quantitative data, which showed that the Complexity and Relevance factors reached the highest averages, followed by Challenge and Reflective Thinking factors. Chuang and Tsai (2005) also obtained qualitative results that corroborated the quantitative ones, as most of the students demonstrated in the interviews that they preferred relevant and easy-to-use internet-based learning environments. These authors also found that some students emphasized the Reflective Thinking factor in the interviews.
[…] Technology is becoming an increasingly powerful tool to improve education. So, our laboratory is showing to everyone that it is possible to have a nice and different type of school while maintaining the quality of education. As a student, I am honored to be part of the early years of this project, as it has a lot of potential to innovate -and it has innovated -the current teaching methodologies, in addition to making the classroom a more dynamic, interactive, and attractive environment for both students and educators (Pupil 3).
[…] This biology class that I attended at our laboratory was really nice, because it allowed my teacher to address some contents in a more attractive way than in a common classroom. What made the lesson more interesting and pleasant was the fact that it broke up our routine (Pupil 4).
Final considerations
This research showed that the students have good perceptions about the laboratory. They highlighted that this environment has fun and easy-to-use resources (Complexity), is relevant and authentic (Relevance), challenging and useful (Challenge), and contributes to the reflection about their own learning (Reflective Thinking). In the interviews, they also emphasized the interest and attraction that the laboratory arouses, confirming the technology's potential to motivate them. This research also found that boys and girls have similar perceptions about the laboratory, and that students from different years of secondary education do not follow a pattern in their preferences.
This paper presents a preliminary study evaluating the educational contributions of a multimedia learning environment for secondary students, and the learning strategies that can be used to motivate them. Future works may evaluate the teachers' opinions about these environments to understand their expectations and concerns. Finally, we understand that it is important to promote reflections in our schools regarding the most effective learning strategies. We need to think about how can we attract our students' attention and develop their critical thinking. As taught by Freire (1987) , this is the only way to promote emancipatory education in our schools.
